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(54) DISPLAY DEVICE AND DRIVER TO BE USED FOR THE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
which is capable of reducing costs and also is capable of 
suppressing the deterioration of yield due to generation 
of poor connection by simplifying constitution of an 
external part and to provide a driver to be used in the 
display device. 

SOLUTION: In a display device which is constituted by 
arranging bus lines on a display panel, this device is 
provided with at least a set of a driver 1 in which an 
independent amplifier 8 which does not contribute to the ^ 
driving of the bus lines is incorporated. Moreover, the 
device is made to have constitution in which the 
inputting of a signal to the amplifier 8 and the outputting 
of a signal from the amplifier 8 are performed from the 
input side 1a of the driver 1 and the device is made to 
have constitution suitable for a case where it is used as 
an amplifier for a gradation reference voltage or the like. 




> in- 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A display provided with at least one driver which contained independent amplifier which 
is not contributed to said busHine drive in a display in which it comes to allot a bus line to a 
display panel. 
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[Claim 2]The display according to claim 1 in which an input to said amplifier and an output from 
said amplifier are characterized by performing a side by which said driver is connected with said 
display panel from an opposite hand. 

[Claim 3]While a side for which said driver is connected with said display panel as for an input to 
said amplifier is performed from an opposite hand, an output from said amplifier, The display 
according to claim 1, wherein said driver is performed from the both-sides [ of a side connected 
with said display panel, and its opposite hand ], or either side. 

[Claim 4]A display given in any 1 paragraph of claims 1-3, wherein said amplifier has a gain 
exceeding 1. 

[Claim 5]A display provided with at least one driver which contained amplifier for gradation 
reference voltage which outputs said gradation reference voltage in a display to which gradation 
voltage is generated based on gradation reference voltage, and a gradation display is performed 
with a display panel. 

[Claim 6]The display according to claim 5 in which an input to said amplifier and an output from 
said amplifier are characterized by performing a side by which said driver is connected with said 
display panel from an opposite hand. 

[Claim 7]While a side for which said driver is connected with said display panel as for an input to 
said amplifier is performed from an opposite hand, an output from 'said amplifier, The display 
according to claim 5, wherein said driver is performed from the both-sides [ of a side connected 
with said display panel, and its opposite hand 3, or either side. 

[Claim 8]A display given in any 1 paragraph of claims 5-7, wherein said amplifier has a gain 
exceeding 1. 

[Claim 9]A display given in any 1 paragraph of claims 5-8 characterized by a piece thru/or 
providing two pieces and inputting an output of each amplifier into each of two or more of said 
drivers at each of a driver of plurality [ amplifier / said ] for column electrode driving. 
[Claim 10]A display provided with at least one driver which contained amplifier for common 
voltage which outputs common voltage to said common electrode in a display in which it comes 
to allot a common electrode to one substrate of a display panel. : , 

[Claim 11]While a side for which said driver is connected with said display panel as for an input 
to said amplifier is performed from an opposite hand, an output from said amplifier, The display 
according to claim 10, wherein said driver is performed from the both-sides [ of a side 
connected with said display panel, and its opposite hand ], or either side. 

[Claim 12]The display according to claim 10 or 11, wherein said amplifier is formed in each of two 
or more drivers the piece every. 

[Claim 13]A driver who is a driver used for a display in which it comes to allot a bus line to a 
display panel, and is characterized by building in independent amplifier which is not contributed 
to said bus-line drive. 

[Claim 14]The driver according to claim 13 with which an input to said amplifier and an output 
from said amplifier are characterized by performing a side by which this driver is connected with 
said display panel from an opposite hand. 

[Claim 15]While a side for which this driver is connected with said display panel as for an input 
to said amplifier is performed from an opposite hand, an output from said amplifier, The driver 
according to claim 13 carrying out from the both-sides [ of a side by which this driver is 
connected with said display panel, and its opposite hand ], or either side. 

[Claim 16]A driver given in any 1 paragraph of claims 13-15, wherein said amplifier has a gain 
exceeding 1. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the composition of the driver formed in 

a display about displays, such as a liquid crystal display. 

[0002] 

[Description of the Prior Art]Before, in displays, such as a liquid crystal display, the composition 
which arranged external components (external board), such as what is called a gradation 
reference supply board, is adopted around a display panel apart from a display panel and a driver. 
Amplifier, such as amplifier for gradation reference voltage and amplifier for common voltage, was 
conventionally allocated by such external component. 

[0003]At JP.9-1 13876,A, the composition of the output stage of the counterelectrode drive 
circuit in a liquid crystal display is indicated, and the composition provided with the buffer for 
preliminary wiring in a matrix type display device is indicated by JP,8-171081,A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional 
composition in which amplifier, such as amplifier for gradation reference voltage and amplifier for 
common voltage, was allocated by the external component, the element-placement area to the 
external board top which is an external component increases, and board size becomes large. 
Thereby, the cost of an external component goes up, and the problem that the yield gets worse 
that it is easy to generate a faulty connection arises further as a result of the increase of the 
wiring number between an external board and a driver. 

[0005]this invention is made in view of the above-mentioned problem, and comes out. It is in the 
purpose providing the driver used for the display which also controls the yield aggravation by 
generating of a faulty connection, and this display while it simplifies the composition of ** and 
reduces cost. 

[0006] 

[Means for Solving the Problem]In a display in which it comes to allot a bus line to a display 
panel, a display concerning this invention is characterized by having at least one driver having 
independent amplifier which is not contributed to said bus-line drive, in order to solve the 
above-mentioned technical problem. 

[0007]Since a driver contains what is called free amplifier that is not contributed to a bus-line 
drive according to the above-mentioned composition, this amplifier can be burdened with a duty 
and a role of amplifier conventionally established on a substrate different from a display panel 
and a driver in a display instead. By therefore, a thing for which this amplifier is used as amplifier 
for gradation reference voltage, or is used as amplifier for common voltage, for example. 
Amplifier for gradation reference voltage and amplifier for common voltage which were 
conventionally formed in a substrate (external components, such as what is called a power 
source substrate) different from a display panel and a driver can be removed from an external 
component. Thereby, composition of an external component can be simplified and cost can be 
reduced. 

[0008]Since a connection number of an external component and a driver can be reduced by 
building amplifier in a driver and burdening with a role of amplifier conventionally arranged on this 
amplifier by external component, it is useful also for prevention of a faulty connection of an 
external component and a driver, and a yield can be improved. Since composition of an external 
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component can be simplified, it can ** also to a miniaturization, slimming down, and narrow 
picture frame-ization of a display. 

[0009]Here, a bus line is a line which is allocated on a display panel, and sends out and supplies 
a signal at each pixel of a display panel, and is a meaning including a signal electrode (a source 
bus line is included) in a liquid crystal display panel, a scanning electrode (a gate bus line is 
included), and redundant wiring for defect correction. If it does not contribute to a bus-line drive, 
it is a circuit unit provided corresponding to a bus line, and since a signal is outputted to a bus 
line, it means being independently from a circuit unit in which processing of an input signal is 
performed. 

[0010]In the above-mentioned display of this invention, a side of being carried out from an 
opposite hand by which said driver is connected with said display panel is preferred, and thereby, 
when an input to said amplifier and an output from said amplifier use amplifier for uses for 
gradation reference voltage etc., they serve as suitable composition. 

[001 1]In the above-mentioned display of this invention, an input to said amplifier, While a side by 
which said driver is connected with said display panel is performed from an opposite hand, an 
output from said amplifier, It is preferred that said driver is performed from the both-sides [ of a 
side connected with said display panel and its opposite hand ] or either side, and, thereby, it can 
extend a use of amplifier. 

[0012]In the above-mentioned display of this invention, it is preferred to have a gain exceeding 
1, and thereby, to input voltage, also when a higher voltage output is required, it can apply said 
amplifier. 

[0013]In order that other displays concerning this invention may solve the above-mentioned 
technical problem, Gradation voltage is generated based on gradation reference voltage, and it is 
characterized by having at least one driver having amplifier for gradation reference voltage which 
outputs said gradation reference voltage in a display to which a gradation display is performed 
with a display panel. 

[0014]According to the above-mentioned composition, since amplifier for gradation reference 
voltage is built in, the driver can remove amplifier for gradation reference voltage conventionally 
formed in an external component different from a display panel and a driver from this external 
component. Thereby, composition of an external component can be simplified and cost can be 
reduced. A wiring number of an external component and a driver can be reduced and it can ** 
also to a miniaturization, slimming down, and narrow picture frame-ization of a display. 
[0015]In the above-mentioned display of this invention, as for a side by which said driver is 
connected with said display panel, it is preferred to be carried out from an opposite hand, and an 
input to said amplifier and an output from said amplifier serve as composition that it was suitable 
by this when using as amplifier for gradation reference voltage. 

[0016]In the above-mentioned display of this invention, an input to said amplifier, While a side by 
which said driver is connected with said display panel is performed from an opposite hand, an 
output from said amplifier, It is preferred that said driver is performed from the both-sides [ of a 
side connected with said display panel and its opposite hand ] or either side, and, thereby, it can 
extend a use of amplifier. 

[0017]In the above-mentioned display of this invention, said amplifier of having a gain exceeding 
1 is preferred, and thereby, also when a digital/analog converter is used for generation of 
gradation reference voltage, it can generate gradation voltage of the range of desired. 
[0018]In the above-mentioned display of this invention, said amplifier, There is no piece in each 
of two or more drivers for column electrode driving, and two pieces are provided, and an output 
of each amplifier, It is preferred to be inputted into each of two or more of said drivers, by this, 
there is few amplifier formed in each driver, it ends, and it becomes possible to provide all the 
required gradation reference voltage with the whole amplifier in two or more drivers moreover. 
Since an output of each amplifier in each driver is inputted into all the drivers, display faults, 
such as block separation which amplifier characteristics depend irregularly, do not occur. 
[001 9] Furthermore it starts this invention, in order that other displays may solve the above- 
mentioned technical problem, in a display in which it comes to allot a common electrode to one 
substrate of a display panel, it is characterized by having at least one driver having amplifier for 
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common voltage which outputs common voltage to said common electrode. 
[0020]Since a driver contains amplifier for common voltage according to the above-mentioned 
composition, amplifier for common voltage conventionally formed in an external component 
different from a display panel and a driver can be removed from this external component. 
Thereby, composition of an external component can be simplified and cost can be reduced. 
[0021]In the above-mentioned display of this invention, an input to said amplifier, While a side by 
which said driver is connected with said display panel is performed from an opposite hand, an 
output from said amplifier, It is preferred that said driver is performed from the both-sides [ of a 
side connected with said display panel and its opposite hand ] or either side, and, thereby, it can 
extend a use of amplifier. 

[0022]In the above-mentioned display of this invention, said amplifier, It is preferred to be 
provided in each of two or more drivers the piece every, it becomes possible to make two or 
more amplifier by this distribute driving ability required for amplifier for common voltage, and 
buffer amplifier size of amplifier for common voltage per driver piece can be made small. 
[0023]In order to solve the above-mentioned technical problem, a driver concerning this 
invention is a driver used for a display in which it comes to allot a bus line to a display panel, and 
is characterized by building in independent amplifier which is not contributed to said bus-line 
drive. 

[0024]Since a driver contains what is called free amplifier that is not contributed to a bus-line 
drive according to the above-mentioned composition, this amplifier can be burdened with a duty 
and a role of amplifier conventionally established on a substrate different from a display panel 
and a driver in a display instead. By therefore, a thing for which this amplifier is used as amplifier 
for gradation reference voltage, or is used as amplifier for common voltage, for example. 
Amplifier for gradation reference voltage and amplifier for common voltage which were 
conventionally formed in a substrate (external components, such as what is called a power 
source substrate) different from a display panel and a driver can be removed from an external 
component. Thereby, composition of an external component can be simplified and cost can be 
reduced. 

[0025]Since a connection number of an external component and a driver can be reduced by 
building amplifier in a driver and burdening with a role of amplifier conventionally arranged on this 
amplifier by external component, it is useful also for prevention of a faulty connection of an 
external component and a driver, and a yield can be improved. Since composition of an external 
component can be simplified, it can ** also to a miniaturization, slimming down, and narrow 
picture frame-ization of a display. 

[0026]About a meaning of a "bus line" and "not contributing to a bus-line drive", it is the same 
as that of the above. 

[0027]ln the above-mentioned driver of this invention, a side of being carried out from an 
opposite hand by which this driver is connected with said display panel is preferred, and thereby, 
when an input to said amplifier and an output from said amplifier use amplifier for uses for 
gradation reference voltage etc., they serve as suitable composition. 

[0028]In the above-mentioned driver of this invention, an input to said amplifier, While a side by 
which this driver is connected with said display panel is performed from an opposite hand, an 
output from said amplifier, It is preferred that this driver is performed from the both-sides [ of a 
side connected with said display panel and its opposite hand ] or either side, and, thereby, it can 
extend a use of amplifier. 

[0029]In the above-mentioned driver of this invention, it is preferred to have a gain exceeding 1 , 
and thereby, to input voltage, also when a higher voltage output is required, it can apply said 
amplifier. 
[0030] 

[Embodiment of the Invention][Embodiment 1] It will be as follows if one gestalt of operation of 
this invention is explained based on drawing 1 - drawing 5 . 

[0031] Drawing 1 is a figure showing the composition of the driver 1 with which the display 
concerning this embodiment is provided, and this driver 1 has composition provided with the 
insulating substrate 2 and IC chip (drive circuit) 3. 
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[0032]The input wiring pattern 5 formed on the insulating substrate 2 at the pattern which two 
or more input wiring 4 defines beforehand, The output wire pattern 7 formed in the pattern which 
two or more output wires 6 define beforehand is allocated, and the amplifier (current 
amplification means) 8 which is not contributed to a bus-line drive is formed in IC chip 3. Here, a 
bus line is a line which is allocated on a display panel, and sends out and supplies a signal at 
each pixel of a display panel, and is a meaning including the signal electrode (a source bus line is 
included) in a liquid crystal display panel, a scanning electrode (a gate bus line is included), and 
the redundant wiring for defect correction. If it does not contribute to a bus-line drive, it is a 
circuit unit provided corresponding to a bus line, and since a signal is outputted to a bus line, it 
means being independently from the circuit unit in which processing of an input signal is 
performed. 

[0033]Since this driver 1 contains what is called the free amplifier 8 that is not contributed to a 
bus-line drive in this way, it can burden this amplifier 8 with the duty and role of amplifier 
conventionally established on the substrate different from a display panel and a driver in the 
display instead. By therefore, the thing for which this amplifier 8 is used as amplifier for gradation 
reference voltage, or is used as amplifier for common voltage like the after-mentioned, for 
example. The amplifier for gradation reference voltage and the amplifier for common voltage 
which were conventionally formed in the substrate (external components, such as what is called 
a power source substrate) different from a display panel and a driver can be removed from an 
external component. Thereby, the composition of an external component can be simplified and 
cost can be reduced. 

[0034]Since the connection number of an external component and the driver 1 can be reduced 
by building the amplifier 8 in the driver 1 and burdening with the role of the amplifier 
conventionally arranged on this amplifier 8 by the external component, it is useful also for 
prevention of the faulty connection of an external component and the driver 1 , and the yield can 
be improved. Since the composition of an external component can be simplified, it can ** also to 
a miniaturization, slimming down, and narrow picture frame-ization of a display. 
[0035]In the above-mentioned driver 1, the wiring 10 is passed to the amplifier 8 from the input 
terminal 9 provided in the input side 3a of IC chip 3, and it is a signal (mind containing voltage.), 
the following — it is the same — it is inputted. The output signal from the amplifier 8 is 
outputted from the output terminal 12 provided in the input side 3a of IC chip 3 via the wiring 1 1. 
Thus, by input and output of the amplifier 8 being performed via the terminals 9 and 12 provided 
in the input side 3a, like the after-mentioned, when using as amplifier for gradation reference 
voltage, it becomes suitable composition. 

[0036]The wiring 13 on the insulating substrate 2 is connected to the input terminal 9, and the 
wiring 13 is prolonged in the input side 1a of the driver 1, and is connected to the wiring on other 
substrates (not shown) in this input side 1a. The wiring 14 on the insulating substrate 2 is 
connected to the output terminal 12, and the wiring 14 is prolonged in the input side 1a of the 
driver 1, and is connected to the wiring on other substrates in this input side 1a. 
[0037]The display panel (not shown) is connected to the output side 1 b of the driver 1 , it is 
connected to the bus line allocated on a display panel, and the output wire 6 on the insulating 
substrate 2 supplies the output from IC chip 3 to each bus line. On the other hand, the input 
wiring 4 on the insulating substrate 2 is a line for inputting into IC chip 3 the signal supplied from 
other substrates connected to the input side 1a of the driver 1. 

[0038]What is necessary is to form the output terminal 12 in the output side 3b of IC chip 3 and 
just to have composition which outputs the output signal from the amplifier 8 from the output 
side 3b of IC chip 3 to supply the output of the amplifier 8 to the output side 1 b of the driver 1 . 
Or as shown in drawing 2 , it is possible also by detouring the output wire 15, but. The output of 
the amplifier 8 can be taken out also from the output side 3b also from the input side 3a by 
considering the output wire 16 of the amplifier 8 as the composition installed not only in the 
input side 3a but in the output side 3b, as shown in drawing 3 . Therefore, according to a use, 
either one of input-side 3a and the output side 3b of the output wire 16 can be supplied from 
the side [ free then ] to which input-side 1a and the output side 1b of the driver 1 ask for the 
output of the amplifier 8 either. Of course, it is also possible to supply the output of the amplifier 
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8 from the both-sides side of input-side 1a and the output side 1b of the driver 1. Therefore, the 
use of the amplifier 8 can be extended by having composition as shown in drawing 3 . 
[0039]By considering the output of the amplifier 8 as the composition which can be taken out 
also from the output side 1b also from the input side 1a of the driver 1, as shown in (a) of 
drawing 4 , it becomes possible by adding the capacitor 18 to the input side 1a to suppress peak 
current. As make it branch within IC chip 3, and it wires, as the output of the amplifier 8 is 
shown in the figure (b) also from the input side 1a as composition which can be taken out also 
from the output side 1b, and also shown in the figure (c), the composition which makes it branch 
on the insulating substrate 2, and wires is also possible. 

[0040]The input signal to the amplifier 8 can be inputted [ output side / 3b ] also from the input 
side 3a by considering input wiring 17 of the amplifier 8 as well as the output wire 16 as the 
composition installed not only in the input side 3a but in the output side 3b, as shown in drawing 
5. Therefore, according to a use, either one of input-side 3a and the output side 3b of the input 
wiring 17 can be inputted from the side [ free then ] to which input-side 1a and the output side 
1 b of the driver 1 ask for the input signal to the amplifier 8 either. 

[0041]Therefore, in any [ which is shown in the arrow marks 21-24 of (a) - (d) ] case, the input 
and output to this amplifier 8 can apply the amplifier 8 by having composition as shown in 
drawing 5 . As shown in the arrow mark 21, (a) is a case where a signal is inputted into the 
amplifier 8 from the input side 3a, and a signal is outputted to the input side 3a from the 
amplifier 8, for example, is a case where it uses as amplifier for gradation reference voltage 
mentioned later. As shown in the arrow mark 22, (b) is a case where a signal is inputted into the 
amplifier 8 from the output side 3b, and a signal is outputted to the input side 3a from the 
amplifier 8, for example, is a case where it uses as amplifier for the signal detection in a display 
panel. As shown in the arrow mark 23, (c) is a case where a signal is inputted into the amplifier 8 
from the input side 3a, and a signal is outputted to the output side 3b from the amplifier 8, for 
example, is a case where it uses as amplifier for common voltage mentioned later, (d) is a case 
where a signal is inputted into the amplifier 8 from the output side 3b, and a signal is outputted 
to the output side 3b from the amplifier 8, as shown in the arrow mark 24. 

[0042]Thus, the use of the amplifier 8 can be further extended by having composition as shown 
in drawing 5 . It is also possible to use this output wire 16 as a through line by considering the 
output wire 16 of the amplifier 8 as the composition installed not only in the input side 3a but in 
the output side 3b, as shown in drawing 3 and drawing 5 . 

[0043]The use of the amplifier 8 can be further extended by having composition which has a gain 
which exceeds "1" for the composition of the amplifier 8 as shown in drawing 6 . That is, since it 
can apply to input voltage by having composition that the output voltage AMPo serves as 
AMPo=AMPixk (k> 1), to the input voltage AMPi also when a higher voltage output is required, 
the use of the amplifier 8 can be extended further. But, of course, it may be below a gain "1." 
[0044]It is good also as composition which forms the amplifier 8 which is not contributed to a 
bus-line drive in [ two or more ] the driver 1 of a piece. Since many amplifier can be removed 
from an external component by this rather than conventionally allotted to the external 
component, the composition of an external component can be simplified further and cost can be 
reduced further. 

[0045]When forming the two or more amplifier 8 which is not contributed to a bus-line drive in 
the driver 1 of a piece, a part may be used as the amplifier 8 which has wiring as shown in 
drawing 1 . and others may be used for condition of considering it as the amplifier 8 which has 
wiring as shown in drawing 3 t combining the amplifier 8 of composition of differing. Similarly, a 
part may be used as the amplifier for gradation reference voltage, and others may be used for 
condition of considering it as the amplifier for common voltage, combining the amplifier 8 of a 
different use. 

[0046]The driver 1 provided with the above-mentioned amplifier 8 is used, for example as a 
signal electrode driver (if it puts in another way driver for column electrode driving) of a liquid 
crystal display. However, this invention is not limited to this, can be applied to other displays 
other than a liquid crystal display, and can be applied to a scanning electrode driver (if it puts in 
another way driver for a line electrode drive) besides a signal electrode driver. A signal electrode 
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driver is a meaning containing a source driver here, and a scanning electrode driver is a meaning 
containing a gate driver. 

[0047]The driver 1 may be a TCP (Tape Carrier Package) type thing, and may be a COF (Chip 
On Film) type thing. 

[0048]Although the driver 1 was the composition provided with the insulating substrate 2 and IC 
chip 3 in this embodiment, this invention is not limited to this. For example, in the case of the 
COG package method which carries out direct mounting of the IC chip to a display panel, IC chip 
3 [ provided with the above-mentioned amplifier 8 ] itself will be equivalent to the driver 1. In 
this case, substrates, such as a glass substrate of a display panel and a plastic plate, play the 
role of the insulating substrate 2. 

[0049] [Embodiment 2] It will be as follows if other embodiments of this invention are described 
based on drawing 7 - drawing 13 . The same numerals are appended to the member of 
explanation shown by said embodiment, and the member which has the same function for 
convenience, and the explanation is omitted. 

[0050]This embodiment is the liquid crystal display 31 provided with two or more drivers 1 with 
which the above-mentioned amplifier 8 was built in, as shown in drawing 7 . Here, it is used as 
amplifier for gradation reference voltage, a signal is inputted into the amplifier 8 from the input 
side 1a of the driver 1, and the amplifier 8 has the composition that a signal is outputted to the 
input side 1a from the amplifier 8. 

[0051 ]The driver 1 is used as a source driver (driver for column electrode driving), and is formed 
eight pieces - in [ about ten ] the liquid crystal display 31. These drivers 1 are arranged in 
parallel and connected to the display panel 32. 

[0052]The amplifier 8 in each driver 1 outputs mutually different gradation reference voltage (V1, 
V2, V3, — ), and the output of each amplifier 8 is inputted into all the drivers 1. That is, the 
gradation reference voltage outputted from each amplifier 8 is inputted into all the drivers 1. 
[0053]As shown in drawing 8 , two resistance connects in series, one end is connected to the 
voltage V, and the resistance partial pressure circuit 33 where it comes to ground the other end 
is established in the input side of each amplifier 8. Thereby, the voltage by which the partial 
pressure was carried out by the resistance from which the voltage V differs mutually is inputted 
into each amplifier 8, and mutually different gradation reference voltage is outputted to it from 
each amplifier 8. 

[0054]Since each driver 1 which is a source driver contains the amplifier 8 for gradation 
reference voltage in this way in the liquid crystal display 31, The amplifier for gradation reference 
voltage conventionally formed in the external component different from a display panel and a 
driver, i.e., a gradation reference supply board, can be removed from this external component. 
This point is explained in detail hereafter, comparing with the conventional composition. 
[0055]Conventionally, the source driver for multi-gradation displays contains the digital/analog 
conversion circuit. When this digital/analog conversion circuit adopts a resistance dividing 
method, each source driver has composition provided with the resistance dividing circuit 34 
according to a display gradation number, in order to generate gradation voltage based on the 
gradation reference voltage inputted, as shown in drawing 9 . 

[0056]For example, when liquid crystal displays are 64 gradation displays, in the resistance 
dividing circuit 34, a + side - side generates 64 sorts of gradation voltage. For this reason, 
although the gradation reference voltage (it is also called a gradation reference supply) which 
becomes a basis of division was conventionally given to the resistance dividing circuit 34 from 
the outside, in order to secure the flexibility of voltage setting out to some extent, two or more 
external input voltage terminals were provided. 

[0057]If the source driver of a 6-bit (64 gradation) dot inversion system is taken for an example, 
as for nine-piece and - side, from the exterior, nine gradation reference voltage [ a total of 18 ] 
will be inputted [ + side ]. The resistance dividing circuit 34 in each source driver divides 
between each gradation reference voltage into eight by a resistance dividing method, as shown in 
drawing 10 . Thereby, the resistance dividing circuit 34 is creating the voltage of 64 levels by the 
+ side - side, respectively, as shown in drawing 9 . 

[0058]With reference to drawing 1 1 , conventionally, in the gradation reference supply board 36 
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which is an external component, the gradation reference voltage inputted into each source driver 
35 is generated, and had inputted this into each source driver 35 via the power source wire 37 
and the substrate 38. As the gradation reference supply board 36 shows to drawing 12 . it is the 
number of required gradation reference voltage (in the example of drawing 9 .) about the unit 41 
which consists of the resistance partial pressure circuit 39 and the amplifier 40. Gradation 
reference voltage was generated by providing only 18 pieces and carrying out current 
amplification of the output of the resistance partial pressure circuit 39 which consists of two 
resistance with the amplifier 40 which is an operational amplifier. 

[0059] However, in this conventional composition, the element-placement area to the gradation 
reference supply board 36 top which is an external component increases, and board size 
becomes large. Thereby, cost went up and the problem that the wiring number (the example of 
drawing 1 1 t he number of the power source wires 37) which it lets pass between the gradation 
reference supply board 36 and the source driver 35 increased had arisen. 
[0060]Then, in this invention, it notes that two or more source drivers exist in one display, A 
piece thru/or two amplifier for gradation reference voltage are formed in a source driver, the 
total amount of the required amplifier for gradation reference voltage is secured with the whole 
display, separate gradation reference voltage is inputted into each amplifier, and an amplifier 
output is connected to the gradation reference voltage input of all the source drivers. By this, 
since the amplifier for gradation reference voltage can be removed from the gradation reference 
supply board which is an external component, the composition of an external component can be 
simplified and cost can be reduced. The connection number of an external component and a 
source driver can be reduced, and it can ** also to a miniaturization, slimming down, and narrow 
picture frame-ization of a display. 

[0061] Since two or more source drivers are formed in the liquid crystal display, there is few 
amplifier formed in each source driver, it ends, and it enables this to provide all the required 
gradation reference voltage with the whole amplifier in all the source drivers. Since the output of 
each amplifier in each source driver is inputted into all the source drivers, display faults, such as 
block separation which amplifier characteristics depend irregularly, do not occur like the after- 
mentioned. 

[0062]In the liquid crystal display 31 of this embodiment, piece built-in of the amplifier 8 for 
gradation reference voltage is carried out at each driver 1 which is a source driver. Thus, though 
the amplifier 8 cannot pay all the amplifier for gradation reference voltage with the amplifier 8 in 
the driver 1 to each driver 1 with the composition by which piece built-in was carried out, since 
the amplifier for gradation reference voltage of an external component can be reduced, the 
above-mentioned effect is done so. It also becomes easy by making the two amplifier 8 build in 
each driver 1 to be able to pay 1 6 pieces - 20 gradation reference voltage with eight pieces - 
the ten drivers 1, and to provide all the gradation reference voltage with the amplifier 8 of one in 
a driver. 

[0063]But the number of the amplifier 8 built in each driver 1 may be three or more. However, 
little way of the number of the amplifier 8 built in the driver 1 is desirable. 
[0064]Although the number of the amplifier 8 does not need to differ between the drivers 1 or 
the amplifier 8 does not need to be built in some drivers 1, the same thing of the number of the 
amplifier 8 built in each driver 1 is desirable on manufacture and cost. As a result, when the 
amplifier 8 which is not used as amplifier for gradation reference voltage arises, it is also possible 
to use this amplifier 8 for other uses. 

[0065]The composition of an external component can be further simplified by providing two 
resistance (refer to drawing 8 ) of each resistance partial pressure circuit 33 in a substrate or 
each driver 1 of each about one driver. 

[0066]By having composition which has a gain which exceeds "1" for the composition of the 
amplifier 8 as shown in drawing 6 , also when a digital/analog converter (D/A converter) is used 
instead of a resistance partial pressure, it can apply easily. When the D/A converter which 
generates analog voltage to digital setting out given instead of a resistance partial pressure is 
used, even if there is no resistance, it becomes possible to generate the output of arbitrary 
voltage, and it becomes possible to change setting out programmably in this case moreover. 
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However, while the ranges of gradation voltage are usually 0V-10V, pressure-proofing of a D/A 
converter is usually to 5V. Then, since 10V can be outputted to the input 5V by making it the 
composition which has a gain which exceeds "1" for the composition of the amplifier 8, for 
example, a gain, "2", also when a D/A converter is used, it can apply easily. 

[0067]As shown in drawing 13 . considering simply only the number of gradation reference voltage 
inputted into the input part of each source driver 42 as the composition which builds in the 
amplifier 43 for gradation reference voltage is also considered, but. In this case, a lot of amplifier 
43 must be formed every driver 42, The problem that IC chip area increases arises, and when 
the characteristic (gain offset) of the amplifier 43 for every driver 42 is irregular, As a result of 
gradation display properties' differing delicately every driver 42, as shown in the figure, the 
problem of causing display unevenness, such as block separation, arises. 

[0068]On the other hand, there is few amplifier 8 formed in each driver 1, and it can be managed 
with the liquid crystal display 31 of this embodiment. Since the output of each amplifier 8 in each 
driver 1 is inputted into all the drivers 1, display faults, such as block separation which amplifier 
characteristics depend irregularly, do not occur. 

[0069]It seems that the wiring constitution of not only this but the amplifier 8 may be shown, for 
example in drawing 3 and drawing 5 by this embodiment although it seems that the wiring 
constitution of the amplifier 8 was shown in drawing 7 . 

[0070][Embodiment 3] It will be as follows if the embodiment of further others of this invention is 
described based on drawing 14 and drawing 15 . The same numerals are appended to the member 
of explanation shown by said embodiment, and the member which has the same function for 
convenience, and the explanation is omitted. 

[0071]This embodiment is the liquid crystal display 51 provided with two or more drivers 1 with 
which the above-mentioned amplifier 8 was built in, as shown in drawing 14 . Here, it is used as 
amplifier for common voltage, a signal is inputted into the amplifier 8 from the input side 1a of 
the driver 1, and the amplifier 8 has the composition that a signal is outputted to the output side 
1b from the amplifier 8. 

[0072]The driver 1 is used as a source driver and formed in [ about six ] the liquid crystal display 
51. These drivers 1 are arranged in parallel and connected to the display panel 32. 
[0073]But the amplifier 8 for common voltage may be formed in a gate driver. Although it is 
desirable for there to be more than one as for the number of the amplifier 8, it may be how many 
pieces fundamentally. It is good also as forming the amplifier 8 for common voltage in no source 
drivers 1, and forming the amplifier 8 in some drivers 1. Common voltage is voltage impressed to 
the common electrode provided in one substrate of the display panel 32. 

[0074]In the liquid crystal display 51, since each driver 1 which is a source driver contains the 
amplifier 8 for common voltage in this way, the amplifier for common voltage formed 
conventionally, an external component, i.e., a common electrode driving circuit, different from a 
display panel and a driver, can be removed from this external component. This point is explained 
in detail hereafter, comparing with the conventional composition. 

[0075]Conventionally, about common electrode driving, as shown in drawing 1 5 , the one amplifier 
52 for common voltage is formed in the common electrode driving circuit on an external board, 
and, on the other hand, the common-electrode-driving signal wire 55 which links an input-output 
directly was formed in the right and left of IC chip 54 of each source driver 53. And the output 
from the amplifier 52 for common voltage on an external board was sent out to the display panel 
56 via these signal wires 55. 

[0076]In the liquid crystal display of a dot inversion driving system, since common voltage, i.e., a 
common-electrode-driving signal, is the direct current voltage of the intermediate level of a 
source driver output voltage range mostly, the amplifier 52 for common voltage is a direct- 
current amplifying circuit. 

[0077]If this amplifier for common voltage, i.e., a direct-current amplifying circuit, is built in IC 
chip 3 of each driver 1 as the amplifier 8 as shown in drawing 14 . the amplifier 52 for common 
voltage conventionally formed on the external board can be removed from an external board. 
Therefore, the composition of an external component can be simplified and cost can be reduced. 
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[0078]In the liquid crystal display 51 of this embodiment, since the amplifier 8 is formed in each 
driver 1, it becomes possible to distribute driving ability required for the amplifier for common 
voltage, and buffer amplifier size of the amplifier 8 for common voltage per driver piece can be 
made small. For example, when using ten source drivers, the capability of the buffer amplifier 8 
per piece, i.e., the amplifier for common voltage, becomes good by 1/10 of the amplifier 52 for 
common voltage of an external component of capability. 

[0079]It seems that the wiring constitution of not only this but the amplifier 8 may be shown, for 

example in drawing 3 and drawing 5 with the liquid crystal display 51 of this embodiment although 

it seems that the wiring constitution of the amplifier 8 was shown in drawing 1 4 . 

[0080]By considering the output of the amplifier 8 for common voltage as the composition which 

can be taken out also from the output side 1b also from the input side 1a of the driver 1, as 

shown in (a) of drawing 4 . it becomes possible by adding the capacitor 18 to the input side 1a to 

suppress peak current. As make it branch within IC chip 3, and it wires, as the output of the 

amplifier 8 is shown in the figure (b) also from the input side 1a as composition which can be 

taken out also from the output side 1b, and also shown in the figure (c), the composition which 

makes it branch on the insulating substrate 2, and wires is also possible. 

[0081]The composition of an external component can be further simplified by forming the 

resistance 57 (refer to drawing 14) of a common electrode driving circuit in a substrate or each 

driver 1 of each about one driver. 

[0082] 

[Effect of the Invention]The display concerning this invention is the composition provided with at 
least one driver which contained the independent amplifier which is not contributed to a bus-line 
drive as mentioned above. 

[0083]The amplifier for gradation reference voltage and the amplifier for common voltage which 
were formed in the external component different from a display panel and a driver thereby 
conventionally can be removed from this external component. So, the composition of an external 
component can be simplified and the effect that cost can be reduced is done. 
[0084]It is useful also for prevention of the faulty connection of an external component and a 
driver, and the yield can be improved. Since the composition of an external component can be 
simplified, it can ** also to a miniaturization, slimming down, and narrow picture frame-ization of 
a display. 

[0085]In the above-mentioned display of this invention, the side by which said driver is 
connected with said display panel is having composition performed from an opposite hand, and 
when the input to said amplifier and the output from said amplifier use amplifier for the uses for 
gradation reference voltage etc., they serve as suitable composition. 

[0086]In the above-mentioned display of this invention, the input to said amplifier, While the side 
by which said driver is connected with said display panel is performed from an opposite hand, it 
can extend the use of amplifier by considering the output from said amplifier as the composition 
performed from the both-sides [ of the side by which said driver is connected with said display 
panel, and its opposite hand ], or either side. 

[0087]In the above-mentioned display of this invention, said amplifier is having composition 
which has a gain exceeding 1, and to input voltage, also when a higher voltage output is required, 
it can be applied. 

[0088]Other displays concerning this invention are the composition provided with at least one 
driver which contained the amplifier for gradation reference voltage which outputs gradation 
reference voltage as mentioned above. 

[0089]The amplifier for gradation reference voltage formed in the external component different 
from a display panel and a driver thereby conventionally can be removed from this external 
component. So, the composition of an external component can be simplified and the effect that 
cost can be reduced is done. The wiring number of an external component and a driver can be 
reduced and it can ** also to a miniaturization, slimming down, and narrow picture frame-ization 
of a display. 

[0090]In the above-mentioned display of this invention, the side by which said driver is 
connected with said display panel is having composition performed from an opposite hand, and 
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the input to said amplifier and the output from said amplifier serve as the composition that it was 
suitable when using as amplifier for gradation reference voltage. 

[0091]In the above-mentioned display of this invention, the input to said amplifier, While the side 
by which said driver is connected with said display panel is performed from an opposite hand, it 
can extend the use of amplifier by considering the output from said amplifier as the composition 
performed from the both-sides [ of the side by which said driver is connected with said display 
panel, and its opposite hand ], or either side. 

[0092]In the above-mentioned display of this invention, said amplifier is having composition 
which has a gain exceeding 1, and also when a digital/analog converter is used for generation of 
gradation reference voltage, it can generate the gradation voltage of the range of desired. 
[0093]In the above-mentioned display of this invention, said amplifier, There is no piece in each 
of two or more drivers for column electrode driving, and two pieces are provided, and the output 
of each amplifier, There is few amplifier formed in each driver, it can be managed with having 
composition inputted into each of two or more of said drivers, and it becomes possible to provide 
all the required gradation reference voltage with the whole amplifier in two or more drivers 
- moreover. Since the output of each amplifier in each driver is inputted into all the drivers, display 
faults, such as block separation which amplifier characteristics depend irregularly, do not occur. 
[0094] Furthermore it starts this invention, other displays are the composition provided with at 
least one driver having the amplifier for common voltage which outputs common voltage to a 
common electrode as mentioned above. 

[0095]The amplifier for common voltage formed in the external component different from a 
display panel and a driver thereby conventionally can be removed from this external component. 
So, the composition of an external component can be simplified and the effect that cost can be 
reduced is done. 

[0096]In the above-mentioned display of this invention, the input to said amplifier, While the side 
by which said driver is connected with said display panel is performed from an opposite hand, it 
can extend the use of amplifier by considering the output from said amplifier as the composition 
performed from the both-sides [ of the side by which said driver is connected with said display 
panel, and its opposite hand ], or either side. 

[0097]In the above-mentioned display of this invention, said amplifier, By having composition 
provided in each of two or more drivers the piece every, it becomes possible to make two or 
more amplifier distribute driving ability required for the amplifier for common voltage, and buffer 
amplifier size of the amplifier for common voltage per driver piece can be made small. 
[0098]The driver concerning this invention is the composition which built in the independent 
amplifier which is not contributed to a bus-line drive as mentioned above. 

[0099]The amplifier for gradation reference voltage and the amplifier for common voltage which 
were formed in the external component different from a display panel and a driver thereby 
conventionally can be removed from this external component. So, the composition of an external 
component can be simplified and the effect that cost can be reduced is done. 
[0100]It is useful also for prevention of the faulty connection of an external component and a 
driver, and the yield can be improved. Since the composition of an external component can be 
simplified, it can ** also to a miniaturization, slimming down, and narrow picture frame-ization of 
a display. 

[01 01]In the above-mentioned driver of this invention, the side by which this driver is connected 
with said display panel is having composition performed from an opposite hand, and when the 
input to said amplifier and the output from said amplifier use amplifier for the uses for gradation 
reference voltage etc., they serve as suitable composition. 

[0102]In the above-mentioned driver of this invention, the input to said amplifier, While the side 
by which this driver is connected with said display panel is performed from an opposite hand, it 
can extend the use of amplifier by considering the output from said amplifier as the composition 
performed from the both-sides [ of the side by which this driver is connected with said display 
panel, and its opposite hand ], or either side. 

[0103]In the above-mentioned driver of this invention, said amplifier is having composition which 
has a gain exceeding 1, and to input voltage, also when a higher voltage output is required, it can 
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be applied. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the composition of the driver with which the display concerning 
one gestalt of operation of this invention is provided. 

[Drawing 2] It is a figure showing the example of composition which the output wire of the 
amplifier in the above-mentioned driver bypassed. 

[Drawing 3] The output wire of the amplifier in the above-mentioned driver is a figure showing the 
example of composition installed not only in the input side of a driver but in the output side. 
[Drawing 4] (a) - (c) is a figure showing the example of composition which can take out the 
output of the above-mentioned amplifier also from an output side also from the input side of a 
driver. 

[Drawing 5] (a) - (d) is a figure showing the example of composition which the input wiring and 
the output wire of amplifier in the above-mentioned driver installed not only in the input side of a 
driver but in the output side. 

[Drawing 6] The above-mentioned amplifier is a figure explaining being the composition of having 
a gain exceeding 1. 

[Drawing 7] It is a figure showing the composition of the source driver in the liquid crystal display 
concerning other embodiments of this invention. 

[Drawing 8] It is a figure showing the resistance partial pressure circuit established in the input 
side of the amplifier in each above-mentioned source driver, and this amplifier. 
[Drawing 9] It is a figure showing the composition of the conventional source driver provided with 
the resistance dividing circuit. 

[Drawing 10l ln the above-mentioned resistance dividing circuit, it is a figure explaining resistance 
dividing of between each gradation reference voltage being carried out. 

[Drawing 1 1] It is a figure showing the conventional composition concerning connection between 
a gradation reference supply board and a source driver. 

[Drawing 12] It is a figure showing the conventional circuitry in the above-mentioned gradation 
reference supply board. 

[Drawing 13] It is a figure explaining block separation which amplifier characteristics depend 
irregularly arising. 

[Drawing 14] It is a figure showing the composition of the liquid crystal display concerning the 
embodiment of further others of this invention. 

[Drawing 15] lt is a figure showing the composition of the conventional liquid crystal display. 
[Description of Notations] 

1 Driver 

2 Insulating substrate 

3 IC chip 
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8 Amplifier (current amplification means) 

31 and 51 Liquid crystal display (display) 

32 Display panel 
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^rffltii© F 5 -T Art© 7 > ZfrZ^Ct Pirn 
t%S 0 ^5>lc, ^K^^ArtOfla^WT^^aiTJ^ 
-r<T©F7-l'AU:A7J^ns©T% 7>^!tf14©^}i1 

[0 0 19] *^t^S^e>K:flfi©«^SB 
It. ±IB©^M^rfi?^-rsfc46lc, g^/U-;l/©-^© 

50 iststttaBB^EsnTftsa^BeBtefe^T, Mia 



5 

Tt^So 

[0 0 2 0] ±tZ<DMmic£ftl / ^ Fv-fAiiJiltE 

So 

[00 2 1] *^0±IB^^«lc*3l / ^T, hu 70 

mT>y^<vxf3&. tuts f^> WBufe^><*;i/fc 
&^£fts«£&jE^ij*^T*>fts-7a, Iuibtv:/ 

n s « i tf cdjewij©^^- t fc ti ^ -r tx^-^offlu 

fr£tTfc>ftS<:h&$?3: L<, ctuci;^ 7>7«ffl 

[0 0 2 2] Sfc, #§EgBjl©±!e*^SsBK*5V>T, HU 

en-n^sc t&$?3:L<, cntcfct). ^simEM:/' 

[0 0 2 3] Sfc. #fgBJ!t;:^S ±fB<Dffll 
[0 0 2 4] ±fB©«fi&C.£n&\ F9-f/<tt» 

f =y << * t tigijoatgitc mf <b nt i, *fc r > ztcd'&b 

So LfctfoT, 09* tit, ist^:/^ Pg|3»*PSfffla 

ctwv%% 0 cntc«tt), wta5p a p©« 

[0 0 2 5] tfc, F^-r/^cT^^rtMb, £<DT 40 
y -/(C SE5fc$Wif gflp^c IB 2 tlT 1/ ^TzT~y y cotSffl^rft t) 
tfSCiitc.fc'), W^St F^A£^&^*&*M 

e>-rc*:#T*#s<DT\ ^asp^i: Y^^ntvmmpf 

[0 0 2 6] &*5, r^X^-OJ *3«fct>" r/^X5-Y> 
I2»jtc^L&v\l co^Kov^T^, ±IB£|3Ur?a& 

So 

[0 0 2 7] £fc, *^cD±fBF^'l'/^Ct3t/>T, hu 50 



&ffi 2 0 0 1 - 1 6 6 7 2 6 

fBr>^OA7j3o<tt>*fijIB7'>7 s A>P)©W7]^ gJF 
^ -f > WSTjlBS^ <* i: 8?8t * ft S ill £ &£*HftJfr 5. 

[0 0 2 8] #fgBj3©±fBFv^tc:fc^T, hu 

fTfcftScli:y:&?i:L<, cnti: t) s TV^cQffl^ 
JktfSC £#T#S 0 

[0 0 2 9] *^(r)±fBF^^'/ , ;^c^5l/^T, tu 

[0 0 3 0] 

Bmic-o^rm i ~m 5 tca-^v^T^-rn^ iut© 

jiOT-feSo 

[0031] m 1 (i, ^fig^ffi^^ss^B^e^. 
5 Fv-f ai SHv-c/^ia, 

[0032] mmmmzticiz. «^<da7jib^4^ 

*ia^/^->7h^SBS$nTfet), IC^>y^3lc 

m 8*wte>nTt/^o ccr\ ^x^-otit, m. 
h^x7-r>«r#t?) , %.m®mmnm%im*^&gM 
smss^-n-y h^6^vtLTt/>sci:^ic«-rSo 

[0 0 3 3] *K7^1«, C©J:?K> ;W7-T> 

So bfc*^Ts CT^tf, isr^^s^, «a©J:3 

fflT>r^W>J-gl5p a pA^lSft)|^< Ct^T'f§ 0 cnic 
±0» ^SI5a a pCD1ifiK^ffiBS{tT'#, 

So 
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[0 0 3 4] Sfc, K7^1t7>/8^1U C 
CttCfct), nttgtfSi: F-^Al fc©Jgi|£ 

£©8^fi©w±{ct> *at>«iqi±-e#*. 
©/j^sfl: • wmit • mmmmc tn-rs c 

[0 0 3 5] ±teFv-rAl fC&VT, 7>78Mi, 
I C*y:/3©Xrt«l3 afc:HW , &ttfcA2JiK ; ?9;fr& 
iE*$l 0*fl-LTfl» («BE«r^tr«. WTWIC) *<A 
7j£*l5o Sfc, 7>y8*5.0Hl*i§(i, S2iF« 1 1 
Sr/J-LTI C^-y^3©X*<RiJ3 aK»tt6n^a**S 

i)\ A*«3 atR»6nfciB?9 • 1 2*fl-LTfT*> 

[0036] xti^9icii, mmmffi.2±<Dmmi 3 

jSlRSixT* t> , BR 1 3 tt, K9-f 1 ©A*« 1 

±©BBSl 4*«8eHESnT*»K SOB 1 4tt, F5-f>< 
1 ©AMI 1 a fcSEtf, KA^il 1 a lc45V>T{M)B« 

[0 0 3 7] K^-T/S 1 ©ttSftfflll 1 btett, 

i c^-y73fr5©ffift£&/sx^:xcpj&-r 

I Cf-->-^3t;:A*-rsfci6<D^-Y>-T'$)5o 
[0 0 3 8] T>78<DBiJ]%:\ :: 7'{'*l(DBit)Ml b 
fc#»LfcV^i§*l4, (±J*)4S?1 2*1 C?->y:/3©tf} 
*«3bfcH»t, 7V/8A't 1 ©tHM§^ICf-yy 

3©m*j«3 bfr<z>mt}-rzmi$.£?tii££i<\ fcsv 
6%, 03tc^-r«t-5c, x*W3 acD*as-rta*«i 

3 b(Ct]giS-r5*^fc-r-5.<li:lC<toT, Z>7°8© 
UWj*A;fclll3 a*»6ta*f|l3 b*>5fe&»3ffi?-<r£ 

©j 3 a • wmij 3 b © v-rn*^— t5"*7 u - £-rni4\ 

7y^8<0ffi*«:, H5-f '< 1 ©AftfliJ 1 a • fcU*jffliJ 1 
7:x:/8©m;fr£\ F5-r^l ©AftdJ 1 a • 

[0 0 3 9] 7Vr8 0a*%K5^MOXA 

flii afrsfcatfjflii bfretaBtu-rc 

figi-TSC; itf« 12 4© (a) icm-t£5fc, AftfflSll 



(5) 43F^ 2001-166726 

*»**cfc*m>riBii:a*. 7>y8©mti*A^{|iJi 

LTt4, IrIS (b) C^-r«t-5fc, ICf7y3fiT» 
iKS-^TBSi^-rsSjbHc, IHEI (c) IcjjVT & 

[0 0 4 0] fctJ7J@E!§l 6 i:HI«, T>^*8© 

A^iHiSgl 7*. El5J;:3jVr«fc-5fc:, A*J«!l3a©^ 

JO 7>^8^0X*flt*Xft*l3 a*»5tW*lll3 bfr 
StXATSiikms. LfeAST, JB&lcfSUA 
2jIB*gl 7©A7J<ll3 a • tB*jfflS3 bOVf 4x*»— /3«r 

©A*j«i a • £ti*rtii b©v-rn^ma-r5{ii^e.A 

[0 0 4 i ] .t^T, Bis^-rio^JsKfc-rseik 

fc«fctK 7>y8ti, feTV^S^OXHi^ff, (a) 
~ (d) (D$mz 1—2 4lC7jk-$tl5^irtlCDM&lC$> 

affli?**. (a) tt, fc«F2 HCaVr a7j<i 
20 3 a*>c.7>/8'\i^XA^^ 7>78frZ,ltX 

J3M3 a-^«^a^«ti«»&^aBt), mtf, 

(b) {4, ^2 2K^-r,J:dtc> BM3bfr67>' 

r 8 a* tn, r > -f 8 A^e. \t xiim 3 a ^« 

^itiffl©7^rtLTfflV'Sii^-C ! aBSo (c) (4, 

#A7j£ft, 7>-7~8frtZ>ltliil3W3 b'sfWIAS 

50 LTffl^S^-g-TfeSo (d) ^2 4lc^-r<k"5 
tC, tti*fl!l3 b4>67>/8'\fl§i«X*2n, 7>7 
8*>S{4m*{B!l3 b^«^3Vm**n*»^T*«o 
[0 0 4 2] C©J;3tc, 0 5tcS-TJ:5 5:^i:-r* 
ctlc.fct), T^8©ffl5^«r*5>t;:/£:if5<lfcA^# 
3o Sfc, 7>y8©tH*JgB^l 6*. 0 3*3<tlfia5 
{C^Tcfc'pfC, A*»fliJ3 a©*^6)f t ttS*3{i3 blcfe^S 

«rrs«*fc-r*<ifcjcj:-3T, c©m^iHi^i 6*x 

[0 0 4 3] r>7 P 8©«fig*, ^6tC^-r«t9 

^•5, A7J«ffiAMP itC^LT. m7JmfiEAMPo 
AMP o = AMP i x k (k>l) t^rScfco^lS 

[0 0 4 4] ntz. ^^^ywM^^-L.r^Tyf 
50 fciVo cntct!?, t5e*nf*apa»cEsnTi/''fc«to 
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[0045] — {@<D f-^^ i ftic^x^-jymmc^ 

#L&^7>:/8£-{@«±i§;tf£>i§^ -auaunc 

ic. H*tt»W»P«Efli7';/? , fcU ffi&ttiilftEffl 
[0 0 4 6] JJB7^8*IIAftH7^Uli, #J*. 

oa^sit fejfisffl we* ►> , ffl^mn K9-r/<©« 
*\ «wD«9-f/< owrrnar, nmmmmm f^ 

[0 0 4 7] Sfc, K^Ki, TCP (Tape Carri 
er Package) ^Y/OfeOT'^Tfei^U COF 
(Chip On Film) 5"C7<Di><D-V$>r>Ti>&^\ 
[0 0 4 8] *£fifiJB!»T*a:, F^-f/Slfct, tfi 

^■y ■7zm7K>m)uzw.t&m&?z c o g^sm^ 

±!B5 , :':/8*fll*.fcI C ^-y 73 F 

2 ©&iij;&sfc-r„ 

[0049] [gyftgflg 2 ] ^mcDmommmmic-D 
v>th7~hi s icat^^TBwrtitf, wtoio-p 

[0 0 5 0] ^SSfl^Hu 0 7(C^-r<fe'9C, ±IET 

vr8*«rt*«nfca«ko f^a i *tt*.«tta&a% 

ryytLTmi/^tiTfctJx F5lVS 1 ©A2M11 1 a 
«♦ 6 7 y ^ 8 'sM^A* Sti, 7 ^ 7 s 8 & tt A*>« 

[0 0 5 1 ] FWlli, y-XFv-T^ (jajmM 

■bfflF5-r/<) kL,Tffl^e.n, iguanas 1 mc 
8f@~i offlSSSttenrv-'So cnscF^i 

£>o 

[0 0 5 2] *K7^1 ^(DT^ysa, Sl/HCS* 
^Pglia^HJE (VI, V2, V3> -) *ttt*U * 



(6) &ffl 2001-166726 

70 

T&fclS. ^7 r >7 p 8^5»m^?tx5PgP»^JEf±, 
•T^TCO F^^* 1 K A7j2ft5 0 
[0 0 5 3] 08tC^tJ:?t, #T>'7'8CDA*)illJC 

[0 0 5 4] BA«ct£EB3 1 Vlt. Z<D£olC. V- 

;o xF^Atfes^Fwi t>mmmmms.mco7> 

[0 0 5 5] ^IIifflCDy-XK7Y^ 

fete, &mwmcKvrcms&w®&3 A&mnim 

[0 0 5 6] WAtf, ffiJW^fitf 6 4fgH$CT0t§ 
^tli, S*a«-SiJ!HliiS3 +fl0-«fct>6 4«OPg 
W«EE*^i-r*o C(D/c46. gftt7i-SiJlHlJ^3 4 

**aj*5tfiirs/£i6Kt tt»Art«EWPH:tt»R** 

30 [0 0 5 7] 6t*7h (6 4PgSI) KyhSK^OV 

9«osn 8ffl©fg»iaip«ffi3!>»A*sn*. s-y-x 
v^^^nnmm^mm^ 4 it. m 1 0 icm?& *> 

Mc&O. S$x^SJIe]SS3 4 It. H9fcS%rJ:3»c» + 
[0 0 5 8] El 1 1 £#MLT, §V-X F^l* 

M3 5ic\t>zti%v£mmmmmt. ftttmshv&zm 
mmmmmmw. 3 6 las^-csnRZhTft <o , c 

40 iH^3 7feitf8S3 8^LT, §y-XK7^^3 
5lC\*}LT^tZa Sfc, Pg^SWiH*«3 6T'f±, 
Si 2 Ic^fJ; 3 »c» e*a7j'JIlHlS§3 9i:r>7°4 0i: 
ib^ssar-y h 4 1 «<e«4:liniSqk«EOft (0 9 

«-EE1h]S§3 9©m^^r^-<T>7 s T'6i>7>7'4 OlCj; 
[0 0 5 9] LA^L, *»ft»*«e*Ofl|jji-ett, Wt&S, 

so l, «s-9--fX««**<a*. sre, cnci5, nx 
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5 ttomzmtwrn^m cm 1 i ©wr-a, wfji3 i 

[0 0 6 0] -?-CT\ *5IB§lCfet/->T«, -OOifvg 
V-7, F^-f fflfc^L— ffl0»HS*P«EJB7 , > 

ot£S«fiK&u Jf-n^nor >^u:sijffloi«iiap« 

ESrA^bT, 7>/(ii*^f ^TOy-X K7^f /^O 

BBi»twtffA2jK:»«tt-So ctuci-aT, *m**i& io 

[006 1] «ft»5^llfctt«»©y-.X 

[0062] *mM&m<Dm&wa&m3 i v- 
^8ft'-*rtisnT^s, ccfcdJc&F^-r^nc 

«£Effl7>^* F9>r/< 1 rtOT -pftfif* C t 
•3, 8I~10I©K7^UT'16I~2 0W1 

[006 3] tott, s-F-7-i'^i crtSEsnsr^ 
K-r § t > y 8 ©Rtt^ft </ a #a s b v \ 

[0 0 6 4] K7l'^lHT'7y78i!!)SS!Am 
oTV**), F5-YAl<D-gi5^T>'7 P 8A^K5nT 

v*<Tfc*i/^ ©il-nxFi, S-F^i^ncrt 40 
®L2tizT>78<Dm&mvT°aozc tttmz bv\ C 

©iS*, PBPSWBEfflT'^yfcbrffifflLJ&VT'^r 

8ft^ufc«*(4, corves jfefaoffljftKfijffl-r* 

[0 0 6 5] #8Etit»ffiiaiS 3 3 OZlOOaSt 

[0 0 6 6] Sfc, TV:/ 8 ©«$£:, El 6 KjjVf <fc a 



ftffl 2001-166726 
12 

<0, &&#&<Dttt>r>lCv : PZ>\,/Ti-ui?&tgl8& (D 
M3e»c»bT7'^Dy«ffi«:«£fe"r*D/A3>/<-* 

BEailHTO V~l 0 VCtBBT&S— D/A3>^ 
-2©»EaiI3r5 VST'T'&So fCT, 7>:7"8© 

r i j *jH*«4V>*4rrs*ij& may 

T2j ii-rscfctcfc*), A*J5VlC*fbl 0V% 
[0 0 6 7] &*5, HI 3iC7iit&5\c, mmc. #V 

^mmmmmmi£mT>y4 3*ftm.tzw&hirz> 

Ct ZtlZtf, <I©i§£\ &F^A4 2C'tlC 

atftiA-rs^aiasTb^b, K7^4 2C 

[0 0 6 8] -75\ *^SEJF^©^ B B a ^SB3 1 T* 

ffl*©F^^l lc^tt37V78©lSta*!>&<T 
^ts-o Sfc, §K7^1rt©IWy78 0fflM 
T^T© F^-r/^ 1 tcA*^tlS©T% 7>^tt©^F 

[0 0 6 9] Sift:, *H)EfE^ffiT'a, T>7 P 8©@B^« 

0 7ic^-r«fca*t)©T-*o/-c^, etuemz 
[0070] mmmm3i *mi<D-ziz>icm<D$m& 

[0071] ^mmmm^ h i 4 izmt a a ±e 

5.7>'^ , 8'\fi^A*$n, 7 r >7 , 8^P.«ffi^<ffll 
[0 0 7 2] H7^U!i, y-XK7^fcLTffl^ 

2tcgi«s$nTi/-'So 

[0073] tott, ttiittJiffiz^^sa, y-h 
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£fc, -T^T^y— X F^-lV^ 1 t*jl«JEffiT>^8 
-gBOF^^l lcT>78*m 

C0 0 7 4] 7&H«jf^B5 lT-a. co.fc^tc, y- 
X F7^A-C$5S F5-<^ l #£aiW£Efll<D7':x:/8 

[0075] nmmmmwuc-o^rit. n i sic 

JHTV^S 2tf-fflagtte>*lT:}3'K #y-XK 
5-f^5 3<D I 4<D&£ia^ X13-&J3% 

EfflT'^S 2frt>(Dmt>*^J^;l 5 6tciiaJLT 

[0 0 7 6] K>y hSteig«I^€>^^SBT'«. 
«3mK-r&to-£«ii«IJfMJj{l^;i:, i5(£y-x F5 

[0 0 7 7] ^^^iSSJEfflTy^-r^^-Sffi^St 

mm®&*. mi 4ic7K?&?ic t>~/& £lt&f 

l © I C^-y7°3tCrtK-rn(^ ^*^s^± 

[0 0 7 8] £fc, #*S&7£lg©i&fl^Sfi 5 1 V 
S-F^-l'/U tc7^7'8A^^?.nTV^cDT\ ft 

>y-r*t>-5ttii«ffffi7'>7°8oftg^«, wma© 

«iittEffl7'>'7'5 2 O 1/1 0 ©IfeftTJ: < 
[0 0 7 9] #ilfi&Jgffi(Df&JI,*^SB 5 1 T'«, 
:/8©S28iMgfiE«, m 4lCjfrf<J;5&t><DT*&ofc 

[0 0 8 0] «jl^Em7'>'^ , 8<Dth*^K-5-l' 
^lOATJdll afrS&ttJftW 1 bfr£>$>®.r>mir£t 
tfT~ZZ®l$.t?2>CtT\ H4© (a) tCjjVT.fc? 
fc, A^JiJl atcn^^-9-l 8 ^rftAn-r^ C 1 fc «k 

jv-ptsWfiKfcLTtt, raia (b) e^-t^sk, i c 



(8) t# IPfl 2001-166726 

^■y7*3rtT'^tt^#TSB^-r^{a*H;:, mia ( c ) c 

[0 0 8 1] Sfc. «jim@IBt!)ls]ES©gffi5 7 (0 1 
[0 0 8 2] 

[0 0 8 3] cnfctt), ^«^^;i/fc<ta t F^-i' 

X h ^{gMT- f? § 1 1/ > 3 ^*^rS-T -S o 
[0 0 8 4] ttttSBp?,* F^AfcoiMPFA© 

[0 0 8 5] *5BWO±lB«SMBEB»cl8l/''T, SufETV 
[0 0 8 6] g;fc, *aWOD±Ea^«BKfcV>T, ftt 

E7>^©a*b, mm mm%zwis>\*)\, t 

[0 0 8 7] Sfc, *^<D±f5«^«(cfc^T, tu 

[0 0 8 8] 4:%qaic«S{t&(OB^8EBtt. W±©*^ 
-^0 [0 0 8 9] cntcJ:*), S£SS^/U->;I/fe<felf F^'T 

[0 0 9 0] *«W©±IS«*«Bk:fi«/''T» BflfBT> 
50 nS«figfr*CtT, KH»^®Effl©7'>'7'^LT 
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m v ^ s m&icm v rem®, t * « „ 

[0 0 9 13 2|£%WO±ES^StCfeV^T, BU 

nsfflifci^os^HRi^^sfc^i/^-rn^— #©« 

[0 0 9 2] Site, 2|s:^0±fB*^gJC43VT, fu 
[0 0 9 3] *SBWO±B«^ft«k:feV^T, tt 

^-f/^cA^ft*©^ r^^ttt^^i/Hc^s^ 
[0 0 9 4] 2fcSIIBfC^5^P.Kffi©«^«S 

[0 0 9 53 cnti^ i&fc^jv^l/fe.fctf 

[0 0 9 63 Sfc, *«WO±l2a^Bs«K:feV»T, M 
E7^CX*tt, Bui2 F5^> WtuiBS3j^*;l/i: 

fr6otb*tt, toe K9-Y-' < 5«««ffls*sf ^^fcfttts 

ft£®]*5 <fc *©E»*©J!JW* fcttV^tl**-*0« 

[00973 tit. *»w©±aBa^««»ca3^Tx m 

tK K5^^-{ifefct)(D«a«Effl7'>'7 , (0^-y7 7' 
[0 0 9 83 #5BB3te«<5 1*5^*4, J-X±©<fc-5£, 

[00993 cmc^Os («e*a5i'<*7i/*5j:tf K^-r 



(9) *€PB8 2 0 0 1 - 1 6 6 7 2 6 

16 

[0 1 0 03 JtttSH&i: K5-r/<fc©««PPA© 

[0 10 13 *SSflBO±EK5«r/^lc4Bif^» IMET> 
7 p '\©A7jfe<fcr>"tulB7>'7 B *>e.©ttS^* < > & K9-f/* 

r*ffl^*»*K:««lft«J«i:S6:*. 
[0 1 0 23 SfCs *^BO±EK7-f^fcl3^T, St 
IB7>7 P -\©A73tt, m \ i: 7'f>WtmW*'m>\'£& 

p>©W73tt, m. F?^'<*flmE&i^<*ji'&sm£ft& 

[0 1 0 33 3:fc, *fgB^©±IBF^^Alc*3^T, bu 

20 tBTv^tt, — ^sAsy-oife^frsaijsfc-rscfc 

[0M©f«¥&BilE3 
[0 13 *»W©*iS©— 
h'7^^©i^t0T'S5, 
[0 23 ±IB K5*/<fc©T >7©ffirtBRtfif IIILfc 

[0 33 ±fB F^'T^rt©T>7 p ©tfi±iEi!t^ F5^ 
/<© A2>«!l©*fc 6 -TtiU^flOfc feffiSS Lfe«j«ffll*^-r 

J0 IffeSo 

[0 4 3 (a) ~ (c) tt. ±S37 , >7 r ©ffi**F5-r 
/ *© A7jffl!l*> 6 1, tH7jfiU*> aft*: 

[053 (a) ~ (d) tt. ±fBF7'T/^©7'>'7 p © 
X*i3»fi±tfai*BB«^ F^-0*©A2M1I©#&5> 

[0 63 ±fB7>7°#, -*aiA*y-f>**-r*«« 

[0 7 3 *ffflB©ffi©^&ttfcasftd B ^&Brt© 
40 V-X K5'i'MO^% / fxtaT-«5. 

[0 83 ±iB#V-XFv'T^rt©7 T >7'*5j;t>*K7 , > 

[093 «ia#«Btt*tt*fct^©v-xK7-i'/<© 

[01 03 ±E»*t»*JEIBSte33V'«T, SPgP«*miE 

[0113 MMWMMarafcy-XK^'tfcOttft 
JC^5^5l5©1ifig«:^-r0T 5 SSo 
[01 23 ±IHIttIH^tt«£«k:&tt*fftlE©!3^ 
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[si 5] ^(Dm^m^mmom^mtmx^^o 



2 0 0 1-16 6 7 



7* 



1 K^-f^ 
2 

3 I Vf-V? 

8 0ISti|«¥«t) 

3 1-51 ttBSCTiBB (%g3KB) 

3 2 &z&**A> 



mil 



[02] 



1 0 




vo 



A*) Ufl 













1 

la 







15 



[03] 



[04] 



[06] 



VB 



1b 



1 (a) 



T 

3a 



"7 A"*] 5*} 
la 



(b) 




(c) 



ffi*> 



la 



-10- 



NfH 2001-166726 



[05] 

(a) (b) ( C ) (d) 













A 




i * 

! ,24 ! 




— 7 — 

/ \ \ 
/ * \ 

: 21 i 
! * 




22 J 




1—23 

t 
i 
i 




-t>- 



[^73 



32 



lb 

1 



lb 

1 






J 




3 



pgn 



AAA 




-11- 



(12) 



WW 2001-166726 



[09] 




1 2] 




39 40 
41 



V64 




m 1 5] 



52 

J. 




• 56 



55 



53 



55 - 



J- 



54 



(13) 



2001-166726 



[013] 



+Vo- 



-Vo- 



42 

-/ 



V0+ 
VI + 



-V64+ 
. V64- 



V1- 

vo- 




im 1 4] 



57 

V: 



51 



32 



1b 



F*-A(##) 2H093 NA16 NA34 NA53 NC03 NC11 
NC21 ND53 ND54 ND60 
5C006 AC02 AF83 BB16 BC06 BF25 
BF43 EB04 EB06 FA42 FA43 
FA51 

5C080 AA10 BB05 DD23 DD27 DD30 

FF09 JJ02 JJ03 KK02 
5G435 AA16 AA17 BB12 EE31 GG21 



-13- 



